Hemodynamic changes and systemic activation of coagulation and fibrinolysis during controlled endotoxemia in pigs.
In this study, we have established a pig model that can combine extensive hemodynamic monitoring with simultaneous repetitive (serial) blood sampling for the study of multiple variables related to the hemostatic system. Sixteen healthy young pigs were studied to evaluate the influence of continuous endotoxin infusion on hemodynamic patterns and activation of coagulation and fibrinolysis. The chief aim of the study was to investigate the applicability of analytical methods primarily developed for use with human plasma samples in quantification of factors and reaction products of the porcine coagulation and fibrinolytic systems, and further, to use these methods to study the longitudinal changes in the plasma levels of these hemostatic variables as a consequence of endotoxin infusion. We found that acute, controlled endotoxemia induced a hemodynamic state of shock and reduced pulmonary gas exchange. Simultaneously, a gradual increase in peripheral blood mononuclear cell tissue factor activity was demonstrated, and increased maximally 5.5-fold 4 hours after onset of endotoxin infusion. Thrombin-antithrombin complexes increased in plasma to maximum levels after 3 hours, accompanied by an ethanol gelation test that was regularly positive after 1 to 2 hours, and fibrin monomer levels that gradually increased maximally 3.8-fold after 6 hours. These changes were followed by gradual decreases of both fibrinogen and factor VII levels, mainly due to consumption. Plasma levels of tissue type plasminogen activator activity peaked at 1.5 hours (11.3-fold increase), whereas the peak of plasminogen activator inhibitor-1 activity (14-fold increase at 4.5 hours) was delayed compared to tissue plasminogen activator and completely extinguished plasma tissue plasminogen activator activity. The sequential activation of coagulation and fibrinolysis established a procoagulant state favoring disseminated intravascular coagulation and microthrombus formation, potentially leading to multiple organ dysfunction.